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that such a mode of attack might be common among most, not all,

fishes. Of course, those which possess more effective weapons in

another part of the body would not resort to such a mode of

warfare.

"3. As to the way in which carnivorous fish capture their prey, I

said, ' doubtless most do it by outswimming them,' and not that all do

this. In P. Z. S. for 1875, p. 545, I mentioned an observed fact of

an Antennarius multiocellatus angling for small fish. Of course no

one would ever imagine that the slow-moving fish mentioned by

Mr. Day would outswim their prey."

1. Notes on the Anatomy of Tolypeutes tricinctus, with

Remarks on other Armadillos. By A. H. Garrod,

M.A., F.R.S., Prosector to the Society.

[Received January 14, 1878.]

The Society purchased, on the 3rd of October 1877, a young
female living specimen of the Apar {Tolypeutes tricinctus), which

was the first example of the species exhibited alive in the Gardens,

and probably the first ever brought alive to this country. It was in

bad health on its arrival, and, never recovering, died, without any

visible lesion, on the 27th of December following. Its death has

given me an opportunity of determining some of the most important

points in its anatomy, which may be accepted as a supplement to Dr.

Murie's valuable and elaborate memoir on Tolypeutes conurus in the

'Transactions of the Linnean Society' \

The measurements of the specimen under consideration are as

follows :

—

inches.

From tip of nose to base of tail 12*55

Length of head 2'8

Length of tail 2-1

from which it is evident, on comparison with the table of measure-

ments of the specimens in the national collection given below, that

the individual was not adult, but fairly grown.

The differences between the two known species of the genus Toly-

peutes are so slight that it may be worth while referring to them
before going further. It is to M. Geoffroy Saint-Hilaire that we
owe the discovery of the second species (T. conurus) ; and his most

lucid description is to be found in the ' Comptes Rendus' for 1874
3

.

Therein the history of the Apar is fully expounded, references being

given to all previous important accounts of the animal.

It is in the central portion of the cephalic shield that the most

important peculiarities are to be seen. The marginal plates of the

posterior two thirds of this shield form a regular series, and enclose

other larger plates —namely, a posterior median plate, followed ante-

1 Vol. xxx. p. 71.
a Vol. xxiv. p. 572.
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riorly in T. trkinctus by a pair of plates, in front of which, again isanother smaller pair. ° '

In T conurus the posterior median plate is followed by a singlelarger plate, and that by a pair of plates the transverse breadth ofwinch is greater than that of the second median plate behind andn contact with ,t In fig. 1, a and 6 exhibit thesefeatures, as wellas their effect in causing the characteristic difference in the generalshape of the cephalic shield of the two species-that in T. tririncZbeing triangular, with its greatest breadth opposite the posterior ofhe pairs of plates that in T. conurus being oval, with its grea tesbreadth opposite the single pair of plates.
g

Fig. 1.

b

a. T. tricinctus.
c. T. muriei.

b. T. conurus.

Cephalic shields of Tolypeuies.

On referring to the beautiful illustrations given by Dr Murie of
the animal dissected by him 1

, the cephalic shield of which is here re-
produced in outline (fig. 1, c ), it is evident that it does not corre-
spond with either of those above described ; and I may mention that
i Here is a skin in the national collection (Brit. Mus. spec 140 a)
which agrees with it. In these the posterior median plate is followed
by a second larger median plate, as in T. conurus, and that, more
forward, by a small median plate in association with two small lateral
plates. The difference makes me feel justified in establishing a third
species of lolypeutes, based upon Dr. Murie's figure, together with
tne skin in the national collection above referred to, for which Iwould suggest the name Tolypeutes muriei, after the author who has

1
Tra.is. Linn. Soc. yoi. xxx. pi. xxxi. fig. 3.
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so well described its structure. Dr. Murie's figure, being based upon
a photograph of the specimen, is thoroughly reliable.

M. Is. Geoffrey St.-Hilaire has so well differentiated T. tricinctus

and T. conurus that it will be necessary for me only to mention that

iu the former there are five toes on the fore feet (as in the Society's

specimen in my possession), whilst in T. conurus, following the

account of the discoverer of the species, there are " trois doigts seu-

lement, avec le rudiment d'un quatrieme, aux pattes anterieures (ce

rudiment represente le doigt interne). Point de doigt externe."

The same remarks apply to T. muriei ; for in the specimen iu the

British Museum there are four toes on each fore foot, whilst in Dr.

Murie's example the pollex was not present.

The tail, with its infundibuliform armature, is distally covered

with four pairs of small rows of plates, arranged in longitudinal lines,

there being one superior and one inferior pair, one supero-lateral and
one infero-lateral. In T. tricinctus the whole organ is flattened from

above downwards ; in T. conurus and T. muriei it is not so. Two
and a quarter inches appear to be its extreme length along its dorsal

curve in all but the largest individuals, where it may reach two and
a half inches. I do not find that the different species differ in the

length of this appendage, which is correlated, as far as its length

goes, with the length of the head, on the right side of which it

always lies when the animal is rolled up 1

.

I can find no important differences among the species in the ante-

rior portion of the carapace. In the three free transverse semizones

T. conurus and T. muriei agree, and differ from T. tricinctus in that

the terminal or marginal lateral scutes of each zone (which with the

scute above on each side of each zone are less tuberculated than the

rest, to reduce the friction when the animal rolls itself up) are more
detached from the second scute, are more rounded, and are smaller

proportionately.

In the posterior moiety of the carapace of T. conurus and T. mu-
riei fifteen, sixteen, seventeen, or eighteen rows of scutes can be
counted along the middle line from before backwards if the marginal

scutes are included in the numeration ; in T. tricinctus I never find

more than thirteen or fourteen rows.

In T. tricinctus only there is a triangular area composed of small

scutes, with its apex directed downwards, and basally in coutact

with the cephalic shield, which interpolates itself between the eye

and ear on each side.

The following measurements of the specimens of the different

species in the national collection may prove of service in determining

the proportions of each. They demonstrate that the head is decidedly

shorter than the anterior moiety of the carapace in T. tricinctus,

whilst in T. conurus and T. muriei it is nearly always longer ; that

in T. tricinctus the head is more than half the length of the poste-

rior moiety of the carapace, whilst in the two other species it is not

so much as half that measurement.

1 Dr. Murie figures the tail on the left of the head (I. c.) —the photograph
from which the drawing was made not having been reversed, most probably.
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large size of the olfactory lobes
1

, together with its general propor-

tions, and but little more.

Our knowledge of the brain of the Dasypodidae has been much
increased by a paper from the pen of Prof. Turner in the first

volume of the 'Journal of Anatomy and Physiology' 2 on the brain

of Dasypus sexcinctus, in which the bibliography of the subject is

fully given.

The general appearance of the brain of Tolypeutes tricinctus differs

but little from that of Dasypus sexcinctus, whilst in surface-markings

it much more closely resembles that of Tatusia peba, as figured by
Rapp 3

, being comparatively simple in its gyration. There is not

that difference in the breadth of the anterior and posterior portions

of the cerebral hemispheres which is found in Dasypus sexcinctus.

The Sylvian fissure is only represented by an open and very shallow

angle, above which, on the surface of the hemisphere, is a slight,

partly encircling, shallow groove of some length, separated from it

by a very short distance {vide fig. 2, c).

Brain of Tolypeutes tricinctus.

The large olfactory lobes are are much broader than they are deep.

On the surface of each cerebral hemisphere there are two sulci.

One of these, the anterior, is horizontal, and divides the frontal lobe

into an upper and a lower part. Its outer extension is nearly to the

lateral margin, not going backwards more than one fifth the length

of the hemisphere. Internally it ceases on the flat interhemispheral

surface as far backward as its outer end (vide fig. 2, a).

The second sulcus is upon the superior cerebral surface, running

from behind forwards and inwards. Posteriorly it commences at the

outer posterior angle of the hemisphere a short distance from its ex-

Lea formes centrales des Edentates," Nouv. Archiv. du Museum, 1869,

torn. v. pi. ii. fig. 8
s 1807. p. 313. 3 Eden tn ten, tab. viii. fig. 3.
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tremity. It does not, therefore, turn round the posterior end of the
hemisphere to become continuous with the fissure of the hippocam-
pus, as it does in Dasypus sexcinctus. Anteriorly it ceases in the
middle of the superior surface of the frontal lobe, a short distance

behind the convex margin of its upper moiety, and at about the
transverse level of the ends of the anterior sulcus. The general

direction of this sulcus is horizontal when viewed from the side, it

being slightly curved, with its convexity downwards.
The sulcus present on the superoparietal cerebral surface of Dasy-

pus sexcinctus is entirely absent in Tolypeutes tricinctus.

The internal cerebral surface very closely resembles that of Dasy-
pus sexcinctus as figured by Prof. Turner. The corpus callosum is

short, pointed in front, inclined obliquely upwards and backwards,
being rounded and thick posteriorly, where it becomes continuous
with the psalterium of the fornix. The anterior commissure is well

developed. The sides of the corpus callosum are very much
upturned. The calloso-marginal sulcus is feebly represented, being

of about the length of the corpus callosum, and situate at a level a

little anterior to it (vide fig. 2, d).

The corpora quadrigemina are large, and separated by a deep lon-

gitudinal fissure, the pineal gland being extremely small. In the

natural position of the spirit-preserved specimen it was quite impos-
sible to cover the testes by the posterior margins of the cerebral

hemispheres, which leads me to think that Prof. Turner is hardly

justified in his correction of Tiedemann, Cruveilhier, and Stannius,

who all say that the corpora quadrigemina are uncovered by the

cerebrum (in part at least) {vide fig. 2 a).

The median and lateral lobes of the cerebellum are nearly equal in

size. The medulla is very large, and the fifth nerve is enormous.

The optic nerves and commissure are insignificantly small. I could

not see any corpora albicantia.

With reference to the visceral anatomy of Tolypeutes tricinctus,

the tongue was 2| inches long in my specimen, and *4 inch broad at

the base. It is soft and elongate-triangular (lanceolate) in shape,

flattened above. No circumvallate papillae are visible, the others

being inconspicuous and uniformly distributed. On the palate

there are nine larger and smaller transverse ridges on each side, the

interval between the last pair of molar teeth being smooth. The
number of teeth is eight above and seven below, on each side.

The epiglottis is slightly indented by a notch in the middle line

;

and the soft palate embraces it, so that the rima glottidis opens into

the posterior nares, as in so many mammals, during ordinary respi-

ration. A tousilitic pit exists on each side of the fauces.

The lungs are divided into four lobes on the right side, and two

on the left. In most Dasypodidae there are three lobes on the left

side ; but in the animal under consideration the two upper were

blended. Three is said by most authors to be the number of lobes

of the right lung ; but I always find a fourth azygos lobe as well,

hidden behind the heart, in the genera Dasypus and Xenurus, absent

in Tatusia. Dr. Murie's figure of the lungs scarcely differs, ex-

15*
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cept in the absence of division of the left upper lobe, from my speci-

men.
The stomach is of the ordinary shape, with but a short lesser cur-

vature. It is muscular, but not powerfully so, at its pyloric end.

Along its greater curvature, when laid out flat, it measures 6^ inches.

The liver bas the lateral fissures deep, whilst the umbilical fissure

is comparatively insignificant. The gall-bladder is partly, but not

deeply, embedded in the abdominal surface of the right central lobe.

The Spigelian lobe forms a short rounded cone, very broad at its

base. According to the method elsewhere suggested by me1

, the

formula of the bulk of the lobes is thus expressed :

—

L.L. li>R.C>R.L. 2>L.C. 2>C.

The small intestines measure 75 inches, the large intestine 6 5

inches. There are no cseca ; but there is an abrupt change in the

diameter of the alimentary canal at the ileo-ceecal valve, as in T.

conurus and in the genus Tatusia.

The uterus is triangular, the fundus being perfectly straight when
viewed from in front, and the Fallopian tubes joining it at the ex-

treme upper and outer angles. The conical clitoris is an inch long

;

and the genito-urinary orifice is a longitudinal slit 0'3 inch from its

apex.

Among the various papers on the visceral anatomy of the Dasy-
podidse I may refer to Hunter's description of Tatusia peba 2

, Pro-

fessor Owen's account of the same species, and of Dasypus sexcinc-

tus 3
, and Hyrtl's monograph of Chlamydophorus truncatus 4

. To
these I may add my own notes on Xenurus unicinctus, together with

those upon the other species which have passed through my hands,

as an assistance towards the determination of the affinities of Toly-

peutes.

In Xenurus unicinctus the gall-bladder is so deeply embedded in

the tissue of the right hepatic lobe that it nearly penetrates to its

diaphragmatic surface. This I find to be the case in Dasypus vil-

losus, D. sexcinctus, and D. vellerosus ; whilst in Tatusia hybrida

and Tolypeutes tricinctus it is much less sunk. The cystic duct is

very much twisted in a corkscrew manner. The proportional bulk

of the hepatic lobes is almost exactly the same as in Tolypeutes tri-

cinctus. In Tatusia peba and T. hybrida the right central lobe is

the largest, not the left lateral. In Tatusia the umbilical fissure is

less significant than in Dasypus, Xenurus, or Tolypeutes.

The junction of the large and small intestines in Xenurus is as in

Tatusia peba and T. hybrida, there being no csecal dilatations, as

there are in Dasypus villosus, D. sexcinctus, D. minutus, and D.
vellerosus.

The following measurements of the intestines demonstrate their

relative lengths :

—

1 P. Z. S. 1875, p. 57.
2 'Essays and Observations on Natural History,' 1861, vol. ii. p. 182.
3 P. Z. S. 1831, pp. 141 and 154, and P. Z. S. 1832, p. 130.
4 Denksckr. der kais. Akad. Wien, ix. 1855.
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viewed from above, are considerably broader posteriorly than an-

teriorly, as in Dasypus. The olfactory lobes are large ; and the

corpora quadrigemina are completely covered. The oblique sulcus

on the back part of the superior surface of each hemisphere, which

runs forwards and outwards, is present, as in Dasypus, but it is very

short. The two other sulci are well developed, that in the frontal

portion being longer than in either Dasypus or Tolypeutes. The
upper or second sulcus runs from in front— near the anterior internal

angle of the superior surface of the hemisphere —backwards and

outwards for some distance, but not nearly as far as the posterior

margin of the cerebrum, it ceasing a little behind the level of the

outer extremity of the posterior oblique sulcus. In this respect it

resembles Tolypeutes and differs from Dasypus {vide fig. 3).

It is to Prof. Owen that we are indebted for our knowledge of

the great differences between the colic caeca and female generative

organs of the genera Tatusia and Dasypus. These facts, when
taken in association with other characters above brought forward and

referred to, may be thus tabulated :

—

Dasypus.

Ears apart.

Nipples 2.

Uterus triangular.

External genitalia

enormous.
Glana penis simple.

Tolypeutes. Xenurus. Ch lamydopkorus

Ears apart. (Ears apart.

Nipples 2. iNipples 2.

Uterus triangular. Uterus triangular

External genitalia External genitalia

enormous. enormous.

Glans penis simple. Glans penis simple

Vesiculse seminales

absent.

Lateral colic caeca

present.

Azygos lobe of lung Azyg
present.

Vesiculae seminales

absent.

No colic cseca.

Vesicula? seminales

absent.

No colic caeca.

os lobe of lung Azygos lobe

present. present.

Ears apart.

Nipples 2.

Uterus pyriform.

External genitalia

small in female.

?

Lateral colic caeca

present,

of lung Azygos lobe of lung
present (Hyrtl).

Tatusia.

Ears approximate.
Nipples 4.

Uterus pyriform.

External genitalia

not excessive.

Glans penis tri

lobed.

Vesiculae seminales

present.

No colic cseca.

Azygos lobe of lung
absent.

Thus we may infer that the genera Dasypus, Tolypeutes, and
Xenurus resemble one another more than any of them do Tatusia.

Chlamydop/iorus, in other respects so different from them all, is

like Dasypus alone in its colic caeca, like Dasypus, Tolypeutes, and

Xenurus in most respects, and like Tatusia only in the shape of its

uterus.

2. Notes on a Specimen of Polyborus lately living in the

Society's Gardens. By J. H. Gurney, F.Z.S.

[Keceived Jan. 17, 1878.]

The Society's 'Proceedings' for 18/6 contain at p. 333 a plate

and a concise notice of two remarkable Polybori which were said to

have been obtained in Patagonia, and which were placed in the

Gardens on the 2nd of March of that year.


